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(54) Title: SURGICAL CLAMP WITH IMPROVED TRACTION 
(57) Abstract 



A surgical clamp (10) includes op- 
posing jaws (14, 16), a covering (50) en- 
hancing traction between the jaws, and a 
body conduit (12). A multiplicity of fibers 
(101) oriented to extend longitudinally be- 
tween the clamp and conduit may be com- 
posed of filaments (121), and either woven 
or non-woven to form a fabric. A variety 
of weaves are contemplated to provide dif- 
ferent textures, each having its own traction 
characteristics. The nature of the weave 
can control characteristics such as smooth- 
ness, absorption, and texture. The fibers or 
filaments may be formed from any solid or 
semi-solid material adding its own char- 
acteristics to the resulting fabric insert or 
clamp. 
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WO 99/11179 PCT/US98/18296 
SURGICAL CLAMP WITH IMPROVED TRACTION 



Field of the Invention 

5 This invention relates generally to surgical conduit occlusion devices such as clips and 

clamps, and more specifically to tissue contacting surfaces commonly associated with inserts 
for clips and clamps. 

Cross-Reference to Related Applications 
10 This application is a non-provisional application based on provisional application 

serial no. 60/037,077, filed on February 3, 1997, and entitled "Surgical Instruments with 
Improved Traction". 

Discussion of the prior art 
1 5 The human body contains many body conduits which accommodate a flow of fluids or 

semi-solids among various locations of the body. Typical of such conduits are the intestines, 

and, in particular, the blood vessels including both veins and arteries. 

Many surgical procedures require the reduction of flow, and more typically, the 

occlusion of flow in such body conduits. This occlusion is typically accomplished with 
20 devices commonly referred to as clamps or clips. In general, these devices have opposing 

jaws which are adapted to extend exteriorally over the body conduit and to pinch the walls of 

the conduit against themselves in order to inhibit or stop flow through the conduit. 

The jaws commonly associated with clamps are relatively long and are operable by 

scissor-type handles which provide leverage for the jaws. Clamps are commonly used to 
25 occlude larger conduits such as the intestines. By comparison, the jaws of clips are relatively 

small and are biased by a spring contained in a telescoping housing. The smaller clips are 

commonly used to occlude smaller conduits such as vessels. As used herein, the word 

"clamp" will refer not only to clips and clamps but other types of occlusion devices which 

have opposing jaws. 

30 Body conduits typically have a relatively smooth outer surface which is often wetted 

by body fluids such as blood. Attempts to occlude such conduits by exteriorally pinching 
their walls must meet two objectives. Of course, the first objective is to accomplish the 
occlusion. But of no less importance is the second objective, to maintain the clamp in place. 
Herein lies the problem commonly referred to as traction. 
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Taction in tins case reIates to ^ resistanM rf ^ 
ti*ue. T eoretically, «, , s ^ „ ^ ^ rf , ^ ° 

— P. have been made t0 « ^ clampii]g ^ fc J"* 
™ the traction. «— — ^ sneezing «h e ^ ^ ^ a 

■raumahze the tissue and in the case of vessels A*™* • • 
emn .. = °t vessels, destroy the precious mtintal lining which 

cannot he regenerated. As a resu,, it „ desirah.e to have only sufficient Camping force to 
^eve die firs, objective, that is, the occlusion of the conduit, leasing the clpin L 

AttmpK ^ b -"^'outcrease«hecoefflc i en,of fri c a oninorder to enhance l he 
traction of the clamp relative to the conduit Thi.i, .. 

' Ihlsha = i ^m complicated by the wetness of the 
hssue surface of the conduil. U.S. Paten, No. 3, 746 ,00 2 disc.oses an At raumauc Sur^ 
Clamp having a plurality of pin members which extend though a resilien, pad and engage die 
~» when tite pad is compressed. Since the pins stic k mto the .issue, mis produces ^ 
— c effect m mos, cases. Less hemic artemp.s to increase the coefficient of 

nuo ~ aec,mpfa ^-^---«--en 

^ «o as inserts, have been provided for anachmen, to 

^mner^acosofmeopposmgjaws. 

C °" M M 3 «* - — « of 

•he msert Vanous systems for auaching the inserts «o the jaws of die Camp are weU-known 
to those skilled in the art. P are wen Known 

h, an effort to increase the traction of the inserts, ^ have ^ 

zr? m r e cases ' moided ^ *~ -*~ b — — »- «-» — 

Pla^d a,ong the Ossue-comacting surface of the insert h, an upswing relationship similar to 

^ehnsdesofaroombrusl, Who. the ends of thesetibers have conned the coin, 

^onhash^go^but^to^^^^^ 

*e fibers ,o bend so titat only the sides of the fibers remain in contact with the conduit. Ms 

^'^-^co.mc^offi.cfi^andmerefompromo^s^ Fu1hennore 

fihemhaveonlyheenplacedalongmetissue-con^ctingsurfaoeofmeinsert. Whored* 
mser, has been compressed, me resUien. pad has expanded bringing the side surfaces into 
contact with the conduif Unfortunately, this has no, increased comae, with me upswing 
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fibers since these have been limited only to the tissue-contacting surface. Typical of this art is 
the disclosure in U.S. Patent No. 4,821,719, issued on April 18, 1989, and entitled "Cohesive- 
Adhesive Atraumatic Clamp." 

Summary of Invention 

These deficiencies of the prior art are overcome with the many embodiments of the 
present invention which provide increased traction between a clamp and body conduit. This 
traction is provided in several cases by a multiplicity of fibers oriented in their natural state to 
extend longitudinally between the clamp and conduit. These fibers, which may themselves be 
composed of filaments, can be woven or non- woven into a fabric for covering a resilient pad 
or clamp insert. All forms of weaves are contemplated, each providing a texture which may 
be of particular advantage in different procedures. The nature of the weave may control 
characteristics such as smoothness, absorption, and texture. The fibers and filaments may be 
formed from any solid or semi-solid material, each material adding its own characteristics to 
the resulting fabric insert or clamp. 

Providing this traction-enhancing covering over the sides of the insert brings 
additional traction-enhancing surface into contact with the conduit as the insert is compressed. 

The invention contemplates not only variations in the weave or structure of the fabric 
forming the covering, but also the structure of each filament or fiber which may contribute to 
that fabric. Forming the fabric of specific materials or providing those materials in a covering 
for the fabric or filaments can also improve traction characteristics. 

In one aspect of the invention, a surgical instrument for clamping a body conduit 
includes first and second opposing jaws and at least one insert. An insert carried by one of the 
jaws includes a first layer formed of a first material having first-traction characteristics with a 
body conduit, the first layer being defined in a natural state by an opposing surface and a pair 
of side-surfaces. A second layer of the insert is formed of a second material having second- 
traction characteristics greater than the first-traction characteristics. This second layer extends 
at least partially over the opposing surface and the side surfaces of the first layer and provides 
a first area of contact with the conduit when the insert is in the natural state and a second area 
of contact when the insert is in the compressed state. This construction adds the improved 
traction of the second layer to the increased area of contract provided by the insert in the 
compressed state. In another aspect of the invention, a surgical clamp includes first and 
second opposing jaws. A first layer carried by the first jaw has first-compliant characteristics 
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ard firs.-.racnon character. A second layer carried by the fa jaw in juxtaposition „ ^ 
firs, layerhas second-comp.ain, chamceristics and second-tiaction characterisU l J 
second-compiain, characteristics of the second layer are less than ft, fot ^ mpliant 
charac.ens.ie, of the firs, !a y er, and ft. second-fraction characerisfics of*, second ,a y er are 
s ~a„, h efirs t - ta cfionc h arac t e risti c S of th efir St ,a y er. A multiplicity of fibers are^ 
mclu edm dns second lay er and orient genera.,, in a common p,ane. In an addjtional 
aspec, of the present invention, me multiplicity of fibers included in ,he second la y er have an 
elongate configuration and a side-surface ending longitudmalty between a firs, end and a 
-on end. This ride-surf.ee of a. leas, one of.be fiber, is uneven in order to provide the 
1 0 second layer wrth improved traction reladve to the body conduit 

In a finther aspec, of dte invention, a, teas, one jaw of a surgical clamp is provided 
wdh an ou,er fabric which is defined a, leas, in par, b y a tissue-eon^ surface . ^ ^ 
«H « he fonned of a muKiphcity of fibers ma, are disposed general* in a P W 
onenution. The fibers may be arranged in a random order or woven. The weave may be 
conventiona! or may include any one of me other well-known weave conations 

These and other features and advantages of the present invention wi!) be more 
apparent with a description of preferred embodiments in reference to the associated drawings. 

Description f,f fft , Drawjp gy 

» FigIisa ^ ti -™-°fasurgicalc I ampofmepreaen,mventionengaginga 
body conduit; ess* 

Fig. 2 is a perspective view of a surgical clip of the present invention engaging the 
body conduit; 

25 insert of the present invention; 

Fig. 4 is a side-elevation view of a damp jaw and system for anachmen, of a further 
embodiment of a disposable insert. 

Fig. 5 is a side-elevation view illustrating attachment of the insert illustrated in Fig 4 - 
Fig. 6 is a side-elevation view of a further embodiment of an insert illustrating a 
50 preferred method of attachment; 

Fig. 7 is a cross-section view taken along lines 7-7 of Fig. 3; 
Fig. 8 is a cross-section view taken along lines 8-8 of Fig. 4; 
Fig. 9 is a cross-section view taken along lines 9-9 of Fig. 6; 



WO 99/1 1179 * PCT/US98/18296 

Fig. 10 is a cross-section view similar to those of Fig. 7-9 and illustrating an additional 
embodiment of the present invention; 

Fig. 1 1 is a cross-section view similar to those of Fig. 7-9 and illustrating a further 
embodiment of the present invention; 
5 Fig. 12 is a planned view illustrating opposing jaws and an increased area of contact 

with a traction-enhancing insert cover; 

Fig. 13 is a perspective view of a weave associated with a fabric cover of the present 
invention; 

Fig. 14 is a perspective view of a non-woven fabric associated with the present 
10 invention; 

Fig. 15 is a cross-section view taken along lines 15-15 of Fig. 13; 

Fig. 16 illustrates a conventional weave associated with the present invention; 

Fig. 17 illustrates a weave having more than one filament following the same path; 

Fig. 1 8 is a top-plan view illustrating a weave with multiple sets of parallel filaments; 
15 Fig. 19 illustrates a three-dimensional weave having discrete texture fibers; 

Fig. 20 is a side-elevation view illustrating a mono-filament associated with the 
present invention; 

Fig. 21 is a side-elevation view of a fiber including multiple filaments; 

Fig. 22 is a side-elevation view of a filament having an irregular surface; 
20 Fig. 23 is a side-elevation view of a filament formed of sponge; 

Fig. 24 is a side-elevation view of a hollow filament; 

Fig. 25 is a side-elevation view of a filament having a polygonal cross-section; and 
Fig. 26 is a side-elevation view of a filament of Fig. 25 twisted along its longitudinal 

axis. 

25 

Pescrjption of Preferred Embodiments 

Clamps are commonly used to restrict the flow of fluids and semi-solids in body 
conduits. By way of example, a clamp 10 is illustrated in Figure 1 and designated generally 
by the reference numeral 10. This clamp is illustrated in an operative state occluding a body 
30 conduit such as a portion of an intestine 12. The clamp 1 0 has a pair of opposing jaws 14 and 
16 which are pivotal relative to each other at a fulcrum 18 by operation of associated scissor- 
type handles 21 and 23, respectively. Since the intestine 12 is a relatively large conduit, the 
clamp 10 will typically have jaws 14, 16 with a length of about two-to-three inches. 
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Another type of clamp is illustrated in Figure 2 w h^- . 

which ma y have . ,e ngth less than about ^ ^ 77" ^ 
embodune*, thejaws ,4a, ,6a arc coup.eu t o te.escoping poItions 3Q ^ J2 J 

r g r which is ^ ,o was ,he jaws «• - • 

clamp 10a is commonly referred to as a Hi« w k , 

0 of the Can,, ,0 ,Uu JL J ° ^ ^ 10 

eo in Figure Accordingly, the word "Camp" will hereinafter refer 
to an y cccbiston device having opposing^ such as the jaws ,4 and 16, which ar! 
moveahre befween a, open « and a Cosed stete. ^ jaws I4 . 16 fa ^ ™ 
wide y seared to famine uiseriion of the abated condui, ,2 ^ L ^ 
Cosed state thejaws ,4, 16are cIosely ^ ,„ ^ fte ^ ^ 

puich opposing waHs of «he conduit ,2 agauist themselves so as to create a restrict, " 
flowoffluidsthreughtheconduit ,2. ^ "> create a restneuon ■„ fte 

mchrftn.ocon.ac.by.hejaws H, ,6 of tt e Cantp ,0. Where comp.ete occlion s 
desueu, aubstanna, Camptag forces ma y he retruired in order to hring .he opposing wa,,s of 
meconduriUmtocontac, ^forces, of course, tend te .raomarize the Lui ^ 

Smcofcts nttuna, htung 36 cannot be regenerated, subsfcntia, ocCusion forces are to he 

While i, can he appreciated that reduced damping f OICes may be desjrab , e „, 

.auma o dte conduit 1 2 , increased clamping forces ma y he deairaMe to faciHlate tractioa 1 
die eon u„ m oraer to ^ ^ clamp ]() fa ^ ^ ^ wtm 

drffieu,, prohlem particular* in a aurgica, environment wherein the outer surface of me 

condu,, 12 w iU t^Cty be wetted or coated with a hquid such as Wood 38. 

It is for these reaaons that the Camp 10 is designed t„ 
<• , • „ uestgned to address competing requirements 

facthtate traction berween the clamp 10 and the conduit 12. 

to ^^^ ate ^^^b y p ro vidmgresihen,padsorinserts41 a„ d 43 
oneforeachoftheassociateujawsnand.. ^inser^l a,d43 have common,, J£ 
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rubber or foam which has provided a relatively soft tissue-contacting surface for the jaws 14, 
16. In some cases, this tissue-contacting surface has been molded with an irregular shape 
facilitating traction with the conduit 12. Shapes of particular interest are disclosed by 
applicant in U.S. provisional application, serial no. 60/037,077, filed on February 3, 1997, and 

5 entitled "Surgical Instruments with Improved Traction". 

The insert 43 has a generally rigid, such as plastic, substrate or base 45 which is 
coupled to the associated jaw 16. A resilient pad 47 is attached to the base 45 and overlaid 
with a cover 50, of particular advantage to the present invention. It is this cover 50, with or 
without the resilient pad 47, which provides increased traction without an increase in 

10 clamping force or a resulting increase in trauma to the conduit 12. 

The clamp 10 will typically include reusable jaws 14, 16 in combination with 
disposable inserts 41, 43. However, the concept of this invention is equally applicable to 
clamps having jaws with non-removable tissue-contacting elements. 

In an embodiment including disposable inserts, attachment of the jaws 16 to the 

15 insert 43 can be accomplished with a variety of systems. Typically, the jaw 16 will include a 
top surface 52 facing toward to the opposing jaw 14, an opposing bottom surface 54, and a 
pair of side-surfaces 56 extending therebetween. In the embodiment of Figure 3, the top 
surface 52 is provided with a pair of holes 61, 63, which are sized and configured to receive 
complementary projections 65, 67 on the base 45 of the insert 43. In a preferred embodiment, 

20 the projections 65, 67 and associated holes 61, 63 have a snap fit relationship facilitating 
removable attachment of the insert 43 to the jaw 16. In the Figure 3 embodiment, the 
insert 43 is mounted by moving the base 45 downwardly onto the jaws 16 generally along 
arrow 68. 

In the embodiment of Figure 4, a lip 70 is provided at the distal end of the jaw 16 and 
25 a recess 72 provided along the side surface 56. The associated insert 43 has a base 45 which 
is configured with an undercut 74 sized to receive the Up 70, and at least one projection 76 
which combines with the recess 72 in a snap- fit relationship. In this case, the insert 43 is 
mounted by engaging the undercut 74 with the distal lip 70 and then tilting the insert 43 
generally in the direction of arrow 78 until the projection 76 snaps into the recess 72, as 
30 illustrated in Figure 5. 

In still a further embodiment illustrated in Figure 6, the insert 43 is provided with a 
tubular construction including a central channel 81 which is sized and configured to receive 
the tapered jaw 1 6. In this embodiment, the tubular insert 43 is mounted by inserting the 
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jaws ,6 into the channel 8, and moving the insert 43 relative ,o ft. jaw ,« until the 
proj ection 76 registers with the recess 72. 

7.*.,,..^ ^.ewaareo^.tion^til e 
tine^owti^en.cnn^tionsinc.uoi.^eeover.S. m me embodunen, of Figures 3^ 
7, fte cover 50 is genera,* rectangular in shape with long edges S3 and 85, which ZmZ 

the base 45 and the pad 47. 

■0 to **™ b ^<°™gnres4™^ 

entire* around the resilient pad 47. In tire embodimen, of Figures 6 and 9. tire tubular 
cover 50 extends around both the base 45 and pad 47. In tins case, the base 45 is also 
oZtT ~ fa ^ * *» - ™s particular embodimen, 

■5 T b lTl r T"" *" **" ^ ~ * - — 50 is also presen, on 
ftcba^.deorbotiomofti.ejaWti.assbowngeneraMvbyarrowSZ Increased traction 
along tins surface wil, enab!e tite surgeon to engage tisane with the hack-aide of the damp ,0 
and push that tissue to a desired location. 

fir all of these embodiments, the relationship of ft. resilient pad 47 to the sureounding 
cover 50 can also be varied to provide different traction characteristics to me insert 43 For 
example, as illusfrated in Figure 10, the ever 50 can be drew. tightly against the surface of 
the pad 47 so that substantia^ no movement can occur between the cover 50 and pad 47 By 
comparison, the cover 50 in the embodimen, of Figure 1, is formed loosely abound the pad 47 

lb IT T ement betw ™ *• Mver 50 md pad 47 - — si - - — ™ - - 

embeddeuinftep^intheFigure I, embodimen,, traction tends to be greater for this 
25 construction. 

Attorner significant feature associated with the presen, invention can best be 
underatood wittr reference «o Figures 10 and 12. In Figure 10, die insert 43 is shown in a 
natinal, uncompressed rtare. In Figure ,2, me same insert is shown operative* applied to me 
condmU2 in a compressed stete. With reference to Figme > Oi, can be seen tha, the resilient 
pad 47 moludes an upper or tissue-facing surface 90 and a pair of side-surfaces 92 and 94 In 
the nature, state, the top surface 90 intersects with each of dre side-surfaces 92 and 94 a, ' 
respective points of intersection designated by tire reference numerals 96 and 98 In the 
consfiucuons of me past, trection-enhancing stinctures are fanned on the top-surface 90 bu, 
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not on the side- surfaces 92 and 94. As a consequence, when a compressive pressure is applied 
to the insert 43, as illustrated in Figure 12, there is no increase in the area between the 
traction-enhancing structure and the associated conduit 12. 

With the present invention, it will be noted that the cover 50 extends over not only the 

5 top surface 90 but also the side-surfaces 92 and 94. In the compressed state illustrated in 
Figure 12, the side-surfaces 92, 94 spread to provide additional area of contact between the 
cover 50 and the conduit 12. Note in Figure 12 that the points of intersection 96 and 98 are 
disposed within this area of contact when the insert 43 is in the compressed state. Increasing 
this area of contact in the compressed state operates to increase the advantageous 

10 characteristics associated with the cover 50. Thus, as additional clamping pressure is applied 
and the resilient pad 47 spreads, the advantageous traction characteristics associated with the 
cover 50 are increased. Providing these traction-enhancing characteristics along the side of 
the insert 43 can be of particular advantage in certain embodiments of the invention. 

Turning now to the characteristics of the cover 50, it will be apparent that traction can 

15 be improved when the cover 50 includes a multiplicity of elongate fibers 101 oriented to 
extend generally in a plane which is parallel to the jaws 14, 16. With this orientation, 
fibers 101 are positioned generally with the elongate side of each fiber facing the tissue to be 
contacted, such as the conduit 12. The fibers 101 may be arranged in sets wherein each of the 
fibers in the set extends in a common direction. With reference to Figure 3, it will be noted 

20 that the fibers 101 are arranged in a set 103 which includes generally parallel fibers which 
extend upwardly to the right, and a set 105 which includes generally parallel fibers which 
extend upwardly to the left. Alternatively, the fibers 101 may be disposed in a random 
configuration as illustrated in Figure 14. The fibers 101 may be relatively long so that they 
extend entirely across the cover 50, as illustrated in Figure 13, or relatively short, as illustrated 

25 in Figure 14. In some cases, the fibers 101 will form a piece of sheet material or fabric 106 
which may be woven as illustrated in Figure 13, or non-woven as illustrated in Figure 14. In 
the case of a non-woven sheet material, the cover 50 may comprise a felt, a mat, or a material 
sometimes referred to as roven or felt. 

The surprising traction afforded by the cover 50 is believed to result from the irregular 

30 surface which is brought into contact with the tissue, such as the conduit 12. This can be 

better understood with reference to Figures 13 and 1 5, which illustrate a pair of intersecting 
fibers 107 and 109. These fibers, as well as all of the fibers 101, define openings or 
interstices 1 10 through which the tissue 12 is exposed to the top surface 90 associated with the 
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pad 47 Wta. .he tissue 12 is exposed ,o only a single fiber, such 3, ^ fiber ,„ . djfferem 
- o textere is P— — t o foe tissue ,, Ms ^ extends above fte s ^ 

^-^^^'O^d^^.o.^ee,^^,^^^; 1 
~~---.--.lZ ^.-.e^^e^^aee^O.^ee 

tta -evels of ,ex,ure prying fa to ae ^ ^ „ ^ * 
oftraefon^ without any increase fa taumatothetissue ***** 

atffet™, ^ which may offer panicuiar h varfous > 

H-xantp.e.afaotie^toewovenfaaconve^ona, weave, soon as te 
mushatedtnFtgure ^.w^inweftn.ets „ 2railovCTmdunderadjacent 

marepeatingpaaem. In genera,, arty siae of fiber ,01 can be user, and any degree of 
tightness m the weave can aUo he accoranrodated. Tighter weaves wU, tend ,0 provide a 
smooth* ■ ussne-contacting surface whiie iooser weaves wi„ enhance foe different leveis of 
.ex.uraadfongtefoe traction offoe cover 50. Difference sizes of flhe, ,0, can occur in foe 

As iHusriated fa Figure 17. tnore foan one of ute fibers, such as dtose designated by the 
referenced numerals 116 and 1 1 g, may follow the same path fa a particular weave^For 
«xanrp,e foem nray be tnuMpfo sets of fibers wifo all of fire fibers fa each se, extendfag in a 

oZT r eaveofFi^tre.g. Ofoertypes 

of texones can be developed by lacfag a conventional weave, such as tha, Ulusteated fa 
Ftgure 1 3, wifo individual "tenure" fibera such as those designated by the reference 
numerals 121 and 123 in Figure 19. 

the hi TT- T*^*" ^ ,emiC 0t *° ~~ 50 H»- » add 

foe htghly destrable traction characteristics, i, win now be appreciated foa, each of foe 

fibers ,01 can itseff be ptovid«a wifo a surface characteristic which may be a particular 
advantage in different embodiments fa foe invention. Various fibers are iUustrateo fa the 
perapective and cmss-sectiona, views of Figures 20-26. A review of these figures wi„ 
mdicate foa, traction is affected no, only by foe texture associated wifo foe woven or non- 
woven fabric, bu, also by foe textiuc of each fiber which contiibutes to foe fabric ,06 
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In the most elementary embodiments, the fiber 101, such as that illustrated in 
Figure 20, will comprise a mono- filament 121 having a generally cylindrical configuration 
which in radial cross-section has the shape of a circle. The mono-filament 121 will typically 
have a smooth outer surface 123. 
5 In the embodiment of Figure 21, the fiber 101 is composed of a plurality of mono- 

filaments 125, which extend end-to-end throughout the fiber 101. More commonly, the 
multiple fibers 125 will be foreshortened, in which case they will be held together in the 
fiber 101 by entanglement and friction. In both of these multiple-filament embodiments, the 
filaments 125 can be tightly spun to form a thread, or more loosely spun to form a yam. 
10 The fiber 101 illustrated in Figure 22 is representative of those embodiments having 

an outer surface 127 which is roughened, aggravated, uneven, unsmooth, or otherwise 
irregular. It should be understood that in general any texture applied to this outer surface 127 
will enhance the traction of the associated fabric 106. 

Figure 23 illustrates a fiber 101, which is formed from sponge 130. The labyrinth of 
15 holes and tunnels formed in the sponge 130 will increase the traction of any fabric 106 made 
from this fiber 101 , whether the sponge is rigid or soft. 

The fiber 101 of Figure 24 has a central channel 132 which provides the fiber 101 with 
a hollow configuration. This may be desirable in a particular embodiment, for example, if 
resilient characteristics are desired. 
20 The fiber 101 illustrated in Figure 25 has a polygonal cross-section, which is square in 

the illustrated embodiment. This cross-section for the fiber 101 forms ridges 134 along the 
fiber which can increase the traction of the associated fabric 106. 

As illustrated in Figure 26, the fiber 101 with a polygonal cross-section can be twisted 
so that the ridges 134 spiral around the fiber 101. This construction will also vary the traction 
25 of the associated fabric 106. 

From these few examples of construction and materials, it can be seen that traction of 
the clamp 10 can be affected not only by the materials of the fibers 101, but also by the 
configuration of those materials. Other characteristics, such as absorption, can also be 
controlled at the fiber level. 
30 Each of the fibers 101 , or the associated fabric as a whole, can be coated with various 

materials desirable in a particular embodiment or surgical procedure. This coating, which 
may include either a solid or a liquid, might be applied with the intent to add something to the 
interface with the conduit 12, or to take something from the interface with the conduit 12. For 
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examp.e, the fibers .0. or fabric may be coated wi«h a medicine «o facilitate healing and 
redncc tiauma. The coating 135 may arso include a substance which would increase the 
coefficient of friction and the resulting traction with the conduit ,2. The coating ,35 .nay 
also tnclude a hydrophyte material having characteristics for withdrawing moisture mom the 
> surface of the conduit 12. 

It has been found ma. a drier interface between me clamp 10 and the conduit 12 will 
generally facilitate the desired traction. Broadly speaking, mis drier interface between the 
clamp 1 0 and conduit , 2 can be provided in three ways, each associated with the concept of 
the present invention. The firs, way to achieve a drier interface is to merely provide space 
mto whtch moisture can flow in order to provide a more direct contact between me fibers !0> 
and me conduit 12. These spaces can be the interstices 110 of me fabric 106, or even me 
ho!es or channels associated wim the fibers .01 of Figures 23 and 24. In a manner commonly 
associated with an automobile tire tread, these botes and channels provide space into which 
motsture can be displaced leaving a drier interface and thereby improving traction. 

Asecondmemodforprovidingadrier interface is to form the fibers 101 and/orthe 
fabnc 106 ioosely so mat the surface tension of me filaments 125 and fibers 101 will draw 
moisture into the fabric 106. 

A third method noted for providing a drier interface between the clamp 10 and 
conduit 12 i. to form either the fabric 106 or the fibers 101 of a hydrophylic material or with a 
hydrophylic coating. This material can be relied on to draw moisture from the interface 
providing increased traction between the clamp 10 and conduit 12. 

Certainly one of the purposes of the present invention is to provide increased traction 
between a clamp and a body conduit. This is accomplished in at least one embodiment by 
proving a multiplicity of fibers oriented to extend longitudinally between the clamp and the 
conduct. The fibers, which may themselves be composed of filaments, can be woven or non- 
woven into a fabric for covering a resilient pad or clamp insert. The fabric can be woven in 
any variety of weaves to provide the desired texture. The nature of the weave may control 
characteristics such as smoothness, absorption, and texture. The fibers and filaments may be 
formed from any solid or semi-solid material, each material adding its own characteristics to 
the resulting fabric, insert, or clamp. Within these broad general guidelines, many other 
structures and materials will be apparent to those skilled in the art. 

It will be understood that many modifications can be made to the various disclosed 
embodiments without departing from the spirit and scope of the concept. For example 
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various sizes of the surgical device are contemplated as well as various types of constructions 
and materials. It will also be apparent that many modifications can be made to the 
configuration of parts as well as their interaction. For these reasons, the above description 
should not be construed as limiting the invention, but should be interpreted as merely 
5 exemplary of preferred embodiments. Those skilled in the art will envision other 

modifications within the scope and spirit of the present invention as defined by the following 
claims. 
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1. 



10 



15 



20 



A surgical instrument for clamping a body conduit, including: 
a first jaw; 



aS ^° djaW °^«*=fi«jaw m d m „veab lereI ative t o t hea retja „ toat 
feast partly oec.ude the conduit between the firstjaw and the secondjaw- 

a, leas, one Shaving a tengdr ^ , 

extendmg transverse to the first jaw; 

ft « al ^O"in^ha™ g ana«ura I s t a ttw heni. to inaI Iy e OTtt ^ t hebod y 
eondutt and a compressed s.ate when i, a, .east parnaUy oeotades the body condui,- 

a firs, iayer of the mser, formed of a firs, materia! having firs, fraction 
characters with the body conduit, the first ,ayer being defined in the narara, st ate by an 
opposmg surface facing the second jaw and a side-snrface; 

a second iayer of fi.eir.en fornred of a second materia! having second traction 

first-traction charactenstics of the first layer; 

/"^'^^'■eatleas.partiallyovermeopposmgsmfaceofme 
firet layer and the side surface of the first layer; and 

me second layer of me insert having a firs, area of con^c, wifl, fee body 
condui, when me mser, is in me namra! *a,e, and a second area of comae, grea,er man me 
fir. area of contact when «he insen is „ «h e ^ ^ fa onJer „ ^ ^ 
ot the insert in the compressed state. 



2. The surgical h^runaen, recited in Claim! whereto the inser, former comprises 
a substrate and the firs, ,ayer of me inser, is disposed in conuc, with fire substrate and the 
second layer of the insert. 



3. The surgical instrument recited in Claim 1 wherein the second layer of the 
insert comprises a fabric. 



The surgical instrument recited in Claim 3 wherein the fabric 



is woven. 
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5. The surgical instrument recited in Claim 4 wherein the fabric is woven in a 
non-conventional weave. 

6. The surgical instrument recited in Claim 3 wherein the fabric has properties for 
absorbing fluids from the body conduit in order to enhance the traction between the insert and 
the body conduit. 

7. The surgical instrument recited in Claim 3 wherein the fabric comprises a tube 
and at least the first layer of the insert is disposed in the tube. 

8. The surgical instrument recited in Claim 7 wherein the substrate of the insert is 
disposed in the tube. 

9. The surgical instrument recited in Claim 1 wherein the second layer of the 
insert comprises a multiplicity of fibers, each having a side-surface which is disposed in 
substantially parallel relationship with the opposing surface. 

10. The surgical instrument recited in Claim 9 wherein the second layer comprises 
a non-woven fabric. 

11. A surgical clamp for at least partially occluding a body conduit, comprising: 
a first jaw; 

a second jaw opposing the first jaw and moveable relative to the first jaw to at 
least partially occlude the body conduit; 

a first layer carried by the first jaw and facing the second jaw, the first layer 
having first compliant characteristics and first traction characteristics; 

a second layer carried by the first jaw in juxtaposition to the first layer, the 
second layer having second compliant characteristics and second traction characteristics, the 
second complaint characteristics of the second layer being less than the first complaint 
characteristics of the first layer, 

the second traction characteristics of the second layer being greater than the 
first traction characteristics of the first layer; and 
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a muMpHci* „ f fibers faclude(f „ ^ ^ ^ 
a common plane. ^ 



12. The surgical clamp recited in Claim 11, wherein: 
the common plane is a first plane; 

the first jaw and the second jaw are oriented in a second plane; and 

the second plane of the jaws is generally perpendicular to the first plane of the 



5 fibers. 



13. The surgical clamp recited in Claim 12, wherein the multiplicity of fibers 
a fabric. 



form 



14. The surgical clamp recited in Claim 13, wherein the fabric is non-woven. 

15. The surgical clamp recited in Claim 13, wherein the fabric is woven. 

16. The surgical clamp recited in Claim 13, wherein the multiplicity of fibers 
further comprises: 

a first set of the fibers having a first common orientation; 
a second set of the fibers having a second common orientation; and 
the first common orientation of the first fibers is different than the second 
common orientation of the second fibers. 

17. The surgical clamp recited in Claim 16, wherein the first set of fibers and the 
second set of fibers intersect in a repetitive pattern. 

18. The surgical clamp recited in Claim 11, wherein: 
the fibers have a width; 

the second layer has a thickness; and 

the thickness of the second layer is not greater than two-times the width of the 



5 fibers. 
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19. The surgical clamp recited in Claim 11, wherein the first layer and second 
layer form at least a portion of an insert removably attachable to the first jaw. 

20. A surgical clamp for at least partially occluding a body conduit, comprising: 
a first jaw; 

a second jaw opposing the first jaw and moveable relative to the first jaw to at 
least partially occlude the body conduit; 
5 a first layer carried by the first jaw and facing the second jaw, the first layer 

having first compliant characteristics and first traction characteristics; 

a second layer carried by the first jaw in juxtaposition to the first layer, the 
second layer having second compliant characteristics and second traction characteristics, the 
second complaint characteristics of the second layer being less than the first complaint 
10 characteristics of the first layer; 

the second traction characteristics of the second layer being greater than the 
first traction characteristics of the first layer; 

a multiplicity of fibers included in the second layer, the fibers having an 
elongate configuration and having a side-surface extending longitudinally between a first end 
15 and a second end; and 

the side-surface of at least one of the fibers being uneven in order to provide 
the second layer with improved traction relative to the body conduit. 

2 1 . The surgical, clamp recited in Claim 20, wherein the irregular surface has peaks 
and valleys which provide the surface with a roughened texture. 

22. The surgical clamp recited in Claim 20, wherein the irregular surface 
comprises a ridge extending at least partially between the first end and second end of the fiber. 

23. The surgical clamp recited in Claim 22, wherein the fiber is twisted so that the 
ridge spirals around the surface. 

_ - — 24. The surgical clamp recited in Claim 20, wherein the fibers are hollow. 
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25. The surgical clamp recited in Claim 20, wherein the multiplicity of fibers form 
a fabric having characteristics for absorbing fluids. 

26. The surgical clamp recited in Claim 25, wherein at least one of the fibers has 
characteristics for absorbing fluids. 

27. The surgical clamp recited in Claim 20, wherein the second layer has a first 
area of contact with the body conduit when the clamp initially contacts the body conduit and 
a second area of contact greater than the first area of contact when the clamp at least partially 
occludes the body conduit. 



28. A surgical clamp for at least partially occluding a conduit formed of body 
tissue, comprising: 

a first jaw; 

a second jaw opposing the first jaw and movable relative to the first jaw to 
5 occlude the conduit; and 

an outer fabric carried by the first jaw and defined at least in part by a tissue- 
contacting surface. 



29. The surgical clamp recited in Claim 28, further comprising a multiplicity of 
fibers forming the fabric and disposed generally in a planar orientation. 

30. The surgical clamp recited in Claim 29, wherein the fibers are arranged in a 
random orientation. 



31. The surgical clamp recited in Claim 29, wherein the fibers form a woven 

fabric. 



32. The surgical clamp recited in Claim 31, wherein the fabric is woven in a 
conventional weave. 



33. The surgical clamp recited in Claim 31, wherein the fabric is woven in a three- 
dimensional weave. 
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34. The surgical clamp recited in Claim 31, wherein the fabric is woven with more 
than one of the fibers following the same path in the fabric. 
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